In screening for new antibiotics, antifungal and antiprotozoal activities were detected in a culture fluid of actinomycete strain No. C-14919 (N-2001). The active materials were found to be new antibiotics belonging to the group of benzenoid ansamycins, and have been named macbecins I and II.
In this paper the properties of the producing organism, fermentation studies and the antimicrobial activities of macbecins I and II are presented. The mode of action of the antibiotics is also discussed.
Properties of the Producing Organism
Actinomycete strain No. C-14919 (N-2001) was isolated from the leaf surface of grass collected in Shiga Prefecture, Japan. Mycelia were grown on yeast extract-malt extract agar (ISP 2) at 28°C1) . Cultural and physiological characterizations were carried out by methods described previously1). The organism has the following properties: Coremia formation on the surface of various solid media, release of motile spores upon immersion of the matured aerial hyphae into liquid media, fragmentation of some brached mycelia at a later stage of growth in liquid culture (with some of the fragments showing motility), lysozyme resistance, the occurrence of meso-diaminopimelic acid and galactose in the cell wall, and a guanine-cytosine content of 71 ± 1 mol %.
These characteristics place the organism in the genus Nocardia and the designation Nocardia sp. No. C-14919 (N-2001) is proposed. Detailed taxonomic studies will be presented elsewhere.
Fermentation Studies
The vegetative medium contained glycerol, I %; glucose, 1 %; peptone, 1 %; yeast extract, 0.5 at pH 7.0. Forty milliliters of this medium in a 250-ml Erlenmeyer flask was inoculated with 1 ml of the glycerol suspension of the organism and incubated on a rotary shaker at 28°C for 3 days. A 2- Macbecins I and II could be detected in Fig. 1 . Time course of the fermentation. A 10-ml portion of the culture was centrifuged at 3,000 x g for 10 minutes at room temperature. Potency in the supernatant was determined by the paper-disk method using Candida albicans IFO 0583 with trypticase soy agar (BBL) at 37`C for 24 hours.
Growth is reported as packed cell volume (PCV) after the centrifugation, and represents the percentage of the maximum volume attained. Aromatic compounds were added aseptically at time zero. Potency and growth were determined after 144 hours cultivation at 28°C, using the method described in Fig. 1 . Fig. 3 . Effect of macbecins on growth and cilia regeneration of Tetraphymena. Growth inhibition of T. pyriformis W was determined by the broth dilution method.6) Cell density was measured electronically (0, •). The cilia regeneration system was established by the method described previously.6) Recovery of motility after 90-minutes incubation was observed with a phase contrast microscope (x40 magnification) (0, U). Dotted and solid lines indicate the addition of macbecins I and II, respectively.
Concentration (jug/ml) of the growth of T. pyri/brmis W was determined by the broth-dilution method8)
The regeneration of cilia in Tetrahymena was assayed by observing recovery of motility of partially deciliated cells. Details have been described previously8).
As shown in Table 2 tics is thought to be due to interference with cellular targets distinct from the microtubule system. Since macbecin I at 201%g/ml affected the recovery of motility in partially deciliated Tetrahymena, the possibility that the antibiotics have antitubulinic properties cannot be excluded, although effects at high drug levels may be due to nonspecific actions. Because of the similarity of their benzenoid ansa structures and antimicrobial activities, geldanamycin9) and herbimycin10) were also tested. As shown in Fig. 4 , inhibition of the growth of Tetrahymena was observed at 0.2 lpg/ml of geldanamycin and at 2 pg/ml of herbimycin. On the other hand, neither of the antibiotics showed activity against regeneration of cilia in Tetrahymena at levels up to 10 pg/ml. The results are thus consistent with those found for the macbecins. Antibacterial and antifungal activities were determined by the agar dilution method.
Trypticase soy agar (BBL) was used as the assay medium for common bacteria. For acid-fast bacteria and fungi, the medium was supplemented with glycerol, 1 % and glucose, 1 %, respectively. The activity against T. pyriformis W was determined by the broth dilution method with proteose-peptone mediume8). tic DNA-dependent RNA polymerase by naphthalenoid ansamycins such as rifampicin11) and the specific inhibition of the function of microtubules in eukaryotic cells by benzenoid ansamycins such as ansamitocins12) . In spite of possessing the benzenoid ansa structure, macbecins I and II do not show any specific activity against eukaryotic microorganisms. Although they inhibit the growth of Tetrahytnena at 2 ,ug/ml, they do not show any marked effect on the regeneration of cilia in this organism at 10 pg/ml. In this they are very different from the ansamitocins which inhibit the regeneration of cilia at very low concentrations, probably due to specific interaction with ciliary microtubules1). Macbecins I and II are therefore distinguishable from ansamitocins and other related compounds such as maytansinel3-15) in their biological activities. Geldanamycin and herbimycin, which have similar benzenoid ansa structures and antimicrobial activities to the macbecins, may have the same kind of biochemical actions. 
